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This paper discusses the problems associated with 
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and structure of the Mathematics Anxiety Program at the University of 
Minnesota. The seven parts concern: (l) the Continuing Education for 
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INTRODUCTION 

The Mathematics Anxiety Program offered through Continuing Education for 
Women at the University of Minnesota was initiated jp 1 976 to meet the needs 
of students who experience debilitating fears and frustrations when working 
with mathematics. Since that time* by^er 5*000 students have enrolled in one 
or more components of the program. 



This^paper provides detailed information on the problems associated with 
mathematics anxiety and on the history and, structure of the Mathematics 
Anxiety Program at the University of Minnesota,. The paper is broken up into 
seven parts which describe the following; 

K The Continuing Education for Women Program 

2. The development of the ttath "Anxiety Program _ 

3* The symptoms of math anxiety 

*k The success ">f the Hath Anxiety Program 

The major components of the Hath Anxiety Program 

6. The arithmetic and elementary algebHfi course offered through the 
program 

7< The methods used to teach math anxious students, 

DESCRIPTION OF THE CONTINUING EDUCATION FOR WOMEN PROGRAH 

Continuing Education for Women (CEW) is a program within ttje division of 
Extension Classes, which is one of sixteen departments within Continuing 
Education and Extension (CEE) at the University of Minnesota* 1 CEE is the 
unit of the university whose mission is the extension of the many resources 
of the University to the community at large. 

Approximately 350 University accredited courses and non-credit classes 
and workshops* serving over 6,000 students per year, are Q/fered through CEW 
at times and locations convenient for the non^tradi tionsl students- of the 
progVam. Established in I960 as the Minnesota Plan for Continuing Education 
for Womeni CEW has expanded to include many coucse offerings in diverse areas 
of knowledge and skill. The idea of CEW* relating higher education to the 
changing needs of*women ? was rooted in the belief that women constituted one 
of the significant untapped resources of the nation* Its objective was to 
identify the educational needs of ' women past the traditional age of college 
students and to provide the educational resource* that would assist them in 
developing their abilities to the fullest. 

Today women enroll in continuing education classes for many different 
reasons: 

1 1 To acqui re the ski 1 1 s for jobs needed to f inane iai ly support 
themselves and their families 
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2, To earn coilege degrees in 'order to advance in their present 
positions or to change careers 

3. To finish interrupted educations because of lessened family responsi- 
bilities * 

To fulfill the need for personal growth and enrichment, * 

Unlike the early years of the program when most students were homeffiakers* the 
students now include many more women employed full-time or part-time outside 
the home. 

Approximately SU% of the student? enrolling in all CEW courses are 
female. The Mathematics Anxiety Program* however* enrolls approximately 15% 
males. Students in the program range in age from 13 to ^3* with about half 
under the age of 36. The largest percentage (25%) are between the ages of 18 
and 29, and 8$ are 62 or older. For more details on the CEW program, see 
Kendel and ttucke, I980/ 

1 

DEVELOPMENT OF THE MATHEMATICS ANXIETY PROGRAM 

In 1 975 * a professor of economics and the the chairperson of the 
Accounting Department, both of whom taught credit classes for Continuing 
Education for Women* came to CEW to discuss the problems women in their 
classes were experiencing. The&e women were highly intelligent and rnoti* 
vated, many had earned college degrees or had successfully completed some 
college work* but were having difficulty coping with the quantitative aspects 
of the accounting and economics courses. 

The CEW staff began to investigate the situation by talking to the 
students* conducting research in the area of problems women have with 
mathematics* and further di scussion wi th the instructors. The CEW staff 
discovered the term "math anxiety" had been coined and found that the 
symptoms of math anxiety accurately descr 1 b*d. the reaction ^toward mathematics 
experienced by some of the CEW students. The symptoms included blocking out 
numbers* avojding situations requiring the use *>f mathematics* not remember* 
ing simple computations* and development of tension when faced with computa- 
tions and testing. 

Planning began for the purpose of developing an educational program to 
benefit, the students having problems with mathematics. The planning process 
took ten months and required the cooperation of seven departments within the 
Univers t ty i nc ludi ng the School of Mathemat f cs * Conti nui ng Educat ion and 
Extension Counseling* the Student Counseling Bureau* the Accounting Depart- 
ment, Measurement Services* Continuing Education for. Women* and the General 
Col lege. ' V 

The General CoMege was particularly responsive* because, being the 
open-admissions unit of the University of Minnesota* they deal primarily with 
students not adequately prepared for collage lrvel work. They helped CEW 
identify courses* credit and non-credit, that should be developed, methods of 
Instruction and, most importantly* provided instructors especially gifted in 
teaching students having difficulty with mathematics. 
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in September* aided by a grant from the Center for Educational 

Development, a major math anxiety program was initiated. Offered through 
CEW, the program was designed f or ^ students who' wished to overcome their 
feelings of anxiety towa/d mathematics and improve their math skills. The 
grant provided seed money for one year and* since that time, thg program has 
been self supporting and h?s received national recognition. Beginning with 
» 102 students in 1976* the progr'ata today serves over 1000 students per year. 
For more information on the development of the program* see Hendel * 1 977 * 



hath Anxiety is a term which* having ueen coined irKthe l mid seventies* 
is now recognized by many individuals. As pecpte have becotoe more aware , of 



with math. The definitions and .causes of math anxiety do not apply equally 
to all individuals; each person's experience is uniquely their own, 

hath anxiety and mathaphobia are two terms used to describe the 
i rrati onal fear of ma them at i cs , The tens ion and anx i ety th i s produces 
interferes with the use of numbers and solving mafhmatical problems. The 
following characteristics are often assoc rated wi th mathematics anxiety: 

1* Intense emotional reactions to numbers: An individual's reaction\ to 
math can range from mild disJtasTie to completely blocking out numbers 
and the avoidance of any situation where math is necessary. 



2, Avoidance of mathematics: Because they have avoided mathematics over 
long periods of time* those who are afflicted with math anxiety 
typically exhibit below average ability. This lowered ability in 
turn compounds the 'anxiety associated with mathematics, A spiral ing 
effect Is created anxiety results In avoidance which results in 
reduced ability to perform mathematical operations which generates 
increased anxiety, _and so on. 



3- Poor preparation in mathematics: A prolonged absence from school or 
move to a new school can have a particularly adverse affect on a 
child's feelings roout math/ Mathematics is a subject which builds 
upon itself; missing a concept can be very confusing. Until the 
missing topic is learned there is a feeling of helplessness* that 
something basic should be understood* but is not. As this feeling 
compounds* anxiety develops* avoidance can occur* and eventual ly 
students will give up. Feelings *3nd experiences of this nature can 
be carried into adulthood. Until the&nissiflg topic is learned* an 
individual finds it difficult to *go on to the next section of math. 
Isolating what one does not know makes it possible to learn the 
materia) for the first time or to relearn it* and go on to subsequent 
subjects, 

4* Test anxiety: Situations in which one is expected to prepare for and 
take exams often produce the higher levels of anxiety and these 
emotional responses i n terf ere wi th concentrat ion and performance . 
Testing 1 can also reawaken memories in the adult of earlier classroom 
situations that were*negat Ive experiences and these are associated 
with matH performance. 
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SUCCESS OF THE 'CEW MATH ANXIETY PROGRAM 

A study was carried out in 1 98 1 for K the purpose of determining the level 
of success the CEW Math Prograu in reducing the levels of mathematics 

anxiety of the participants (Loren2 and Handel, 1 98 1 } * 

t, 

General ly» the program has been most helpful in assess) ng math abi 1 i t ies 
ant in the improvement of math skills and attitudes toward math. Sixty-seven 
percent df the 151 students questioned said that 4:heir feelings &L>out math 
had changed ^ as a result participation in the program. Specific comments 
included the following: improvement in feelings about math; gaining confi~ 
dence in math; enrolling in subsequent math .classes or glasses whose content 
is closely related to mathematics (e.g*» business or chemistry); changes in 
educational goals in order to pursue a degree or continue with one already 
started; changes in occupational goats; consideration of working with math 
speci al t ies within a field; taking jobs requi r i ng math abi H ty; add! ng math 
to job activities; promotion because of newly acquired math skills. Onty one 
respondent indicated a more negative attitude toward math at the end of the 
program than at the beginning. 

i 

MAJOR COMPONENTS OF, THE MATH ANXIETY PROGRAM 

The the Mathematics Anxiety Program of Continuing Education for Women 
cons! sts of four i nterrel a ted parts: the^ 01 agnosti c Clinic* the Support 
Groups, .the Math Tutorial » and the Math Courses.* 



1 . Diagnostic Ct i nic; 

These three and one half hour clinics are offered ten times per year 
to the general public during the day and in the evening* as well as to 
specific groups who request them* such as Northwestern Belli UNIVAC, and 
the State of Minnesota* 

The clinics serve two purposes: First* they provide^ participants 
with information concerning their math skill levels and levels of math 
anxiety. Second* they give the participants information on the nature of 
math anxiety and math itself. Participants are tested* lectured to, and 
gjven the opportunity to dt scuss f the! r feelings about themselves and 
their experiences with mathematics. 

Each clinic begirts with a description of the CEW Math Anxiety 
Program and an outline of some of the causes of* and cures for* math 
anxiety. It is at this point that the students are encouraged to discuss 
some of their personal feelings about, and experiences with* mathematics. 
They are told to. relax and look around and realize that they are not 
alone in their feelings of anxiety regarding math. 

After this half hour of discussion, the math skills test ts 

administered. The purpose of this test is to help the participants 

determine which, areas of math they need to study. A copy of the 
placement test is in the Appendix. 
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The placement test was deve loped by a number of. mathemati cs 
- ^educators to measure students' levels of skill in the areas of arithmetic 
through intermediate algebra. Students are told that they ngay find the 
*\ test veRy difficult or easy, depending on their backgrounds. In # -fact, 
**some stWents may. be able to answer only a few of the questions* on the 
test, ibey are instructed to do their best* but not to guess or use a 
calculator. After completing the test, they are given the answers so 
that they may sore their own tests. They Sire also given a copy of the 
placement criteria so that they may see which math courses migh,t be 
appropriate for* them, A copy cf the placement criteria is in the 
Appendix, - , 

CI i ni c ^5ar ti c i pants are informed that the placement t£st is simply a 
guide which they may use and not 3 perfect, predictor. If they score 
close the cut-off for algebra (in the 26-30 correct range), they have 
the choice as to which course they might want to take. If they feel they 
knoyt more than the test indicates, they can take algebra. If they feel 
that they were lucky on the test, or guessed at too many answers, they 
should take the arithmetic course, in any case* it is better to err on 
the side of taking a course which is too easy tKan ore which is too 
difficult (i*e., it is better to be a little bored than to be completely 
lost and frustrated) . * . * 

Sometimes student scores fall "between the cracks" i n the placement 
scheme. For example, some students score well in algebra, but do po^fly 
in arithmetic, It is necessary for a math instructor to talk individual" 
ly with those people to see what their future goals specific backgrounds 
are. In some cases* it is not possible to determine which courses they 
-should take. In such cases, the instructor needs to use his/her best 
judgment and simply to make a guess. r 

It is Important to havfe a math teacher ta^lk with students about 
their choice of courses. The teacher is probably most qualified to help 
the students determine which courses are most appropriate; it also helps 
the students to inte r act with the teacher in a non-mathematical setting, 
before the class begins. Many students have stated that their former 
math teachers are a part of» or the major cause of,- their math anxiety 
problems. Interacting with a math teacher in a counselling role helps 
dispel some of the fears which students have concerning math teachers. 

Typically* 60% ^of the students score in the 0 to 27 correct range on 
the_ari thmetrc portion, of the test and should be enrolled In the 
arithmetic course, About 30% score at the elementarv algebra level* 
while the remaining 10% are ready for intermediate algebra or higher. 
Those few students who do very well on the test are given another test to 
see if they are ready for col lege * algebra or calculus, A brief 
description of the courses is given in the Appendix. 

After discussing the test results^ and describing the math classes, a 
brief lecture is given on^the uses of math as a problem solving tooli and 
on math as an interesting subject in its own right. The intent of the 
lecture is to give the students the idea that math is not just something 
which was invented to make the:r lives miserable* fcut that its purpose is 
to make life s impler by hejpi ng them solve problems . The l ecture 
concludes wi th <i short discussion of the recreati onal and art i sti c 
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J * 
aspects of mafeti, A copy of the handout on modular art* which is used in 
the clinics* is in the Appendix. 

The r students are then ask&d to complete the Mathematics Anxiety 
Rating Scale, This is a ninty-qu3Stion test whi ch measures the levels of 
'anxiety of students toward math. It is scored by the CEW staff and the 
results are sent to students a few days after the clinic. 

Students are encouraged to call the math instructor or the CEW 
office if they have any questions about the program or their own math 
ski 1 1 levels . 



Support Groups: 

The second component of the program is the support groups. These 
small groups are led by a counselling ps> cholog i st. The participants 
engage in oroup drTcUfcsions concerning the development, of specific tools 
for deahng with math anxiety that may be employed in various mathemat- 
ical settings,- Students with the highest and most debilitating levels of 
math anxiety benefit most from participating in the support groups, 
Activi ties incluoe: 

a* Writing a math autobiography* where students recall past experi- 
ences with math situations 

b. Filling out a sentence completion questionnaire concerning vari~ 
/ ous math situations * 

c. Keeping a diary of math experiences 

d. Wrjting out their goals relevant to studying math 
e* Discussing math study skills 

f* Learning assert! veness techniques to help students deal with math 

teachers in the classroom 
g< Developing a personal support system which coufd be used outside 

of the class (e,g,» becoming friends with others in a math 

class) * s 

Students who participate in the support groups ere strongly'encour- 
aged to register for a math class while they are* in the group* 1 This 
allows the students to Practice the techniques and ideas which are 
developed in the groups, ^lt also enables the students to see the effects 
of the techniques in terms of their learning mathematics. 



Mathematics Tutorial: 

The third component of the program is the math tutorial* Here, 
students are given the opportunity to work with a math tutor* on a 
one-to-one basis, outside of the regularly scheduled class hours. An 
attempt is made to employ one of the instructors as the tutor in order to 
make the students more comfortable when working with the tutor* This 
also reinforces the idea that* in order to learn math* a good deal of 
practice is needed outside of class. 
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It is difficult to imagine how one could overcome math anxiety 
without actually studying math. CEW offers a wide variety of norrcredit 
and credit math cl&sses, ranging from arithmetic through calculus. 

It should be noted that the sequence of courses begins with 
A r fthmetic and Elementary Algebra, ajion-credit course, V^nd then, pro- 
gresses to a 5 credit course* GC l^Si Intermediate Algebra, and finally 
to courses in College Algebra and Calculus* offered ^through the School of 
Mathematics. Students who reach this level in their math training a/e 
ready for regular college level math courses. If they have any anxiety 
t toward math at this point* it is usually well controlled. They thep are 
able to make the choice* based on their own interests* as to whethfer or 
not to pursue a technical career. They are no longer overwhelmingly 
influenced by negative feelings toward math. w 



Since most students register for the Arithmetic and Elementary Algebra 
course* it is descr rbed in deta i 1 below. The course outl i ne is in the 
Appendix, 

The course i s broken up i nto two parts: ar i thmet ic revi ew* and 
elementary algebra. It is intended thgt students take either the arithmetic 
part or the algebra part, but not both, However> many students who are ready 
to study algebra also need to work on specific areas of weakness In 
arithmetic. By having the classes combined* students who are in the algebra 
course are able to attend those lectures'on "ar i thmetic which cover topics of 
i nterest to them. The reverse is al so poss ible» al though nqWysual I y 
recommended. Students who are studying arithmetic may sit in on th l 4^*£lgebra 
lectures # to get a taste of algebra* but they soon find that their/ lack of 
sk i I ] s i n 'ar i thmet i c makes the study of al gebra very difficult. 

The classes are set up so # that two instructors are working with 
students, in adjacent rooros^ for the entire two and one half hours of class* 
The arithmetic s',udents are J given ninty minutes of individualized attention 
from one instructor while the other instructor lectures to the algebra 
students. The 'classes are then switched so that the algebra students can be 
tutored while the arithmetic students work on new material in the lecture 
room. Horcf ttitor 1 1 me is provided to ar i thmet i c students because they 
generally need more of the personal attention of the tutor than do the 
algebra^students. In addition* there is more material in the algebra course 
than in the arithmetic course. 

The term "lecture 11 is used above to mean that the instructor is the main 
source of new information (versus the textbook)* bjjt it is by* no means a 
monologue* nor <a straight discourse on the rules of mathematics. 

The lectures cover a wide range of topics* always within the context of 
new mathematical material ** I nc 1 udi ng the nature of mathematics* how to study 
mathematics* how to study for math tests* wh^at to do when feeling frustrated* 



DESCRIPTION OF THE ARITHMETIC AND ELEMENTARY ALGEBRA COURSE 
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where math is used* the history of math* how to use math as a tool, tricks of 
the trade .(both quantitative and social)* the nature of quantitative people, 
and so on* The main idea woven throughout the course rs that math is a 
language with a 'certain vocabulary and rules of grammar which must be 
memorized* Once this is accomplished* math can be used as an effective tool 
in many different situationsv In addition* it Is emphasized that everyone 
can learn math, if they are willing to commit the time and energy to do so* 
The analogy to ..^earning the Chinese language Is given; Chinese is usually 
thought of as a very difficult language to learn. However, millions of two 
year old Chinese children learn it very easily. This does not mean that they 
are necessarily smart " they just spend all their waking hours listening uto 
it and practicing it until they get it right* 

Since the course is non-credit, no formal assignments or tests are 
required by the instructor* The intent . is to make the course as non- 
threatening as possible for the students* However, students are strongly 
encouraged to do assigned homework and to take tests* Hath is not a 
spectator sport; one cannot learn math by watching others do It* It must be 
practiced* Also* one cannot learn to take math tests without taking math 
fests^ Students who K feel very anxious about taking tests are strongly 
encouraged to take many, of them* They may begin by taking them at home. 
Eventually* they may ! take them on campus* but perhaps in a room by 
themselves* without the! pressures and distractions of others in the room with 
them* Finally, they I progress to taking tests in the room with the tutor* 
with alK'the distractions inherent in this sitiation, including the tutor 
glaring at them and! timing the test* If they can survive this* they are 
ready for the credit courses* It sometimes takes quite a long time for^ this 
to happen. For some students the feeling of anxiety while taking tests'never 
go^away* but i t may cae reduced to a level where it is simply discomforting^ 
rather than djebi f 1 tati ng * / , \ * 

Towards the^ enii ' the course t students are encourage'd to sign «p**for 
further math classes ari are advised as to which course would be appropriate 
for them as a next step. Some want to "relax" for a quarter. an£ not take 
another math class, This is ^trongly discouraged for two reasons: 4 

1. They will forget a lot of what they have£ learned if they stpp 
studying math for a few months - * " \ 

2* They are now "on a roll" and need to continually push themselves 
where math is concerned* The math anxiou? person is not cuned after 
. short twelve-week course* He <V* sh*must continually push to learn 
s more math and encounter more math situations, Students who take a 
/ quarter off usually find it very difficult to start up again at a 
later date* Theiranxiety has taken many years to develop and wMl 
not go away quickjy^ 

\ \ - f * 

TEACHING THE HATH ANXIOUS 
( * 
'When teaching a quantitative course to math anxious students* it is 
important for the students to realize that it is natural to feel frustrated* 
anxious* discouraged* agd angry* along with feeling excited*' &lated> power" 
fuK awed* and inspired* Hath does not com^ easily* Host people have 
experienced the frustration of not being able to fintf the solution to a 
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quant i tat i ve probl em * Once students real i ze that 1 earni ng math , 1 i ke 
learning most other things of value* is hard work* they can feel better about 
thei r own abl 1 \ t i es . 

It needs to be stressed that doing math problems is not like studying 
English ot history. The rules must be followed precisely every time a 
oroblem is solved. In a problem requiring a hundred separate operations, one 
mistake'wilt cause the answer to be*wrong. HPst students are not used to 
being this meticulous. - 

Students also need to realize that* unless they have a large^amount pf 
Idle time on their hands* thfcy wM 1 have to give up something else in their 
1 ive,s in order to learn matn. They cannot simply add a math class to their 
schedules and expect everything else to be the same. Often, thfe only thirds 
which are flexible enough to "adjust 11 to the m?th schedule are either leisure 
time or family activities* both of which are hard to give up. *0 p 

Once the students have made the decision^ to commit a significant portion 
of their day to the study of math? they th£n have %o convince thjpir families 
and friends that they need to be left alone for those period* of time during 
the- day, 4 They may need to lock .themselves in a /oom and refuse to be 
disturbed for any reason until they are finished study/ng, 'They jhould s^udy 
for between one and two hours per day, depending on how mudh they can take. 
Without this kind of commitment by^th^ students ^d their families* the 
students will be setting thettse Iv^s up for failure. , * , 

four general points concerning the teaching of^math anxious .stddents 
should be remembered! * /, * ,; 

1. Students need to^be successful in doing matii problems^ right from the 
start. People feel .a tremendous amouiy of satisfaction when they 
work out the correct answers to problems./ They wfcnt to work on more 
problems rTght away. If they get those correct , they want more, and 
v so on.. Thus* the math teacher must, from the first few minutes of 
the first class* help students to faett good about themselves in a 



mathematical sett ing . 



2. The Instructor must have a truely positive ^attitude tow^/d the 
* students and the subject, it must be clear ttf the students that the 
^ > instructor really feels good about, and, enjoys, the mathematics 
* he/she jis teaching^ and the class itself. 

3* The' use of calculator^ should be encouraged by telling the students 
^ -that it is aN right to use them, and by having the teacher *use one. 

it should be^remembered that the studeats are adults, not children. 
If, in 2D ojc y>\>r kO years, they have'not 1 earned ^thei r multiplica- 
tion tables or the lefng division algorithm, they should not be made 
to try it again. It v£i 1 1 only Stir up f bad memories and waste 
precious time. As tha, students do more problems and feel more 
comfortable with matKematics* they v|i 1 1 pick up the truely basic 
skflls which the calculator currently does for them. And if they do 
not* they can always have the calculator* do it for them. 
f 

it. Finally? th$ stgdents and the. teacher should ^have fur\ with the 
mathematics and with each other. 
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~ MATH ANXIETY PROGRAM - 



Mathematics Tes 




These 45 mathematics questions cover many different types 
of items. You may use either pencil or pen to mark your 
answers; mark your answers by circling the answer which 
you think is correct. If you nee3 to do any figuring, use 
this booklet. 

Please answer all items in this booklet. You will have 
60 minutes to complete this test. V ^ 

p 



14 



2 



Add 

10 + 39 



Add 

m 

4 865 
1680 
76 



3. Subtract 
204 - 25 



it. Multiply 
25 x*75 



5. Multiply 

306 
x 52 



6. Divide 
126 * 9 



7. Divide 



70 )68600 



8, Divide 
937 by 24 



a. 


AO 


b. 


29 


c , 


49 


d. 


50 


e. 


None 






b , 


OU ~H 


c * 




,4 

Kl * 


8R9£ 


e . 


None 


a. 


121 


b. 


179 


c . 


221 




279 




None 


a. 


1725 


b. 


1825 


c . 


3545 


d. 


3645 


e. 


None 


a* 


L872 


b. 


2142 



c. 15,912 

d. 18,702 

e. None of these 

a. 15 

(?* 17 

d. 26 

e. None of these 

a. 98 

b. 975 

c . 980 

d. 985 

e. None of these 

a. 34 R. 2 1 

b. j-; R. 1 

c. 309 R. 1 

d. 390 R. 1 

e. None of these 



10. 



LI. 



12. 



The factor set of a number is the set of 
divisors of that number. The factor set 
of 28 is: 

a. {1X3,4,5,6,7,8,9,10,11,12,13, 14} 

b. {1,2,4,7,14,28) 

c. {l,2,/i 

d. {2,7) 

e. None of these 



A prime number is a number greater than 1 
that is divisible only by itself and 1. 
Which of the following is a prime number? 

a. 39 

b. 23 

c. 36 

d. 27 

e. None of these 

The greatest common factor of two numbers 
is tire greatest r.umber that divides both 
numbers . 

The o a"".est common factor of l 36 and 40 
is: 

a. 4 * 

b. 1 

c. 1440 

d. 720 

e. None of these 

What fractional portion of the figure is 
shaded? 




a. 
b. 

c . 

d. 
e. 



4 
8 

4 
12 

8 
12 



None of these 



13. Find a fraction equal to 



36 
48 



1 

2 



D. V 



3 
4 



d. ~ 



None of these 
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(continued on next page) 



or 



3 



14, Which fraction represents a number greater 

7 > 
c.ian y r 



15. 



a. 



I 
12 



15 



None of these 



Add 

5 ' 20 



1* 9 



16 . Add 



+ 2 * 
+ 1 8 



17, Subtract 

1 \ from 2 ;* 
3 4 



d. 
e. 



d. 



12 
35 

I i 

20 



2J_ 
100 

3 
5 

None of these 
„ 1 

3^ 



3 tt 



10 
16 



4 - 



18, Multiply 



None of these 

n 

"12 

None of these 



2 5 

3 x 7 



19. Multiply 
2 3 X3 4 



20. Divide 



\ divided by-jj- 



2 1. Divide 



10. 



b. TT 



10 
21 



1* 
15 



d. -TT 



29 
21 



None of thesef 



1 



b ' 6 6 

"c 8 

d. 8 | 

e. None of these 
a * 85 



b« o 



d. 
e. 



d. 
e . 



8 
5 

18 
5 

None of these 

15 

5 
6 

6 
5 

1 

None of thesi 
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l* a 0.0/ I * ,tn t>i> written iti I r;it t ional form 



7 t 
10 

7 J 
100 

n 

1000 

71 
JO'JOO 

Nmu- of these 



27. 



ji. Whith of the following numbers is greater 
1 than r >.001 J? 

a. 4.9999 

b. 5.01 
f- 5.001 

d. 5.000998 
t>. None of these 



Add 

/. 38 ^ 28.924 



/ 



a. 


.29662 


b. 


.16304 


e. 


29.662 


d. 


36 . 304 


u. 


None of 


a ■ 


0.031 


b. 


5.63 


c 


5.963 


d. 


6.037 


e. 


None of 



25. Subtract 
6 Y.037 



26. Rounding off 5.0349 to two decimal places, 

we get 

5.00 

b. 3.0? 

c. 5.035 

d. 4 .04 

e. None of these 



Mul tiply 
0.3 x 0.6 



2ft. Divide 



0.46 )147.2 



a- 0.0018 

b. 0.018 

c. 0.18 
d- 1.8 

e. Mone of these 

a- 0.32 

b. 3.2 

c. 32 

d. 320 

e. None of these 



29. 



34, 



Write g as <j decimal 



f). lo- 
ll. 0.625 
r. 1.6 
d. 6.25 

n . Hone of those 



"30. N T ame the ratio of X's to O's 

. 0 

X 

0 

0 



0 



d. ^ 



e. Mone of these 

31. What is the daily rate of earnings of a 
woman who is paid $50.00 for 4 days work? 

a- $10.00 

b. $12.50 

c. $50.00 

d. $200.00 

e. None of these 

32. What number can be put in place of X to 



3 X 
make jq " 9Q true? 



a. 3 

b. 9 

c. 27 

d. 30 

e. None of these 



33. Write . 76 as a percent. 

a. .0076% 

b. .076% 

c. .762 

d. 7.6% 

e. ifjone of thess 



25 is ? % of 125. 



a. t 



c. 
d. 

e. 



5 

20 

31.25 

None of these 
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5 



J5- 



36- 



37. 



.7 

7 

70 
700 

None of those 



$7200 is to be shared equally by Harry, Barry, Larry and Jix Jim decides to give 5 
of his share to charity. How much does Jim give to charity? 



a. $360 

b. $720 

c. $900 

a, siaoo 

e. None of these 

Barry typed a manuscript, 
mako' per hour? 

a. . $2.95 

b. $3-25 

c. $27.00 
x d. $4fc8 

V. None of these 



Ha made $39.00 for twelve hours of typing. How much did ha 



ii 


Which of the 




a . 


x 10 v 2 




b. 






c + 


1 3 

X Y 


39. 


Which of the 




a . 


10x 8 + 5 




b. 


8 

1 5< 




r * 


10x J + 5 


40. 


Wliich is the 




a* 


14 xy 




b. 


7 xy 




o . 


7x - y 



X 7 Y 3 
_3 

X Y 



x l/3 ,3 
, x 10 ,3 



x 3 + 6x 2 + 3x + 5 



e. None of these 



Wliich is the simplest form of 3(2x + y) - 2(x - 2y) + 3x 



e. 



7x + 7y 
llx - y 



41. What value of y solves 6y - 10 «• 2y + 14 

a. y - 1/2 a* v 

b. y -- 6 ' e. y 

c. y = 4 



3/2 
-6 



ERIC 



(continued on next page) 

lb 



42. if x + y - 3 and ^ + 3y * 7, which values of x and y ia the for* <x,y> solve this pair 
,»f equations sin. .. taneous 1 y'> ' 



5 a. (3,7) 

b. (2,1) 

c. (3,0) 



d. (7,3) 
e- (1,2) 



2 2 

b . x + 6xy ■> 9y 

c. x" + Vy 



x + 3y 
d. 2 



e. x 2 + 3xy + 9y 2 



I 



43. Which of the following, is the equation of the Upe whose slope is 5 and who.se y 
Intercept is -3 

a . y - 3x = 5 d- -y + * e -3/5 

b. 3y + 5x -10 / . e - ^one of these 

c. y - 5x - 3 

44. Which of the following statements correctly follows from -x 1 -5 

a. x' * 5 V d. x > 5 . 

b. x 5 ^ , e- x < 5 

c. -x I -5 

2 

45. Which of the following is equivalent to (x + 3y) 
a. 2x + 6y 
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MTU ANXIETY PROGRAM 



in 



MATHEMATICS IEST RESULTS 

To .orr f *; f . "our t#st rr'.ult^ Mlbv this procedure for each tyoe of iteii (e.9., ^ddit^on and 
titr^-'t i jh of "Nole T Jumi>^rs) . 

i ^ --*v» ,; i 1^ so^ "nw v»n .iM^wtTi 1 -! ,n i*c*ro; 

u„ jr insw*.T is'tho s^no as thv lettered answer in the correct answer column, write "1" 
the nex 4 : column, if your answer is different* wr;te "0'*; 
*- Nrtc*i vou'v* finished correcting each tvoe of item* add toqether th4 l's and ana write 
""'our ."Voire - * in the column to the far riqht; 

lYien jo on to the next type of \ tern; 

-- To ^et vour "Total Arfthmetie Score 1 *, add together the numbers you wrote in the column to the 

far ri'jit. Write "1" if y^ur answer is the 

Item Correct same as the correct answer, and Your 

Tyoe of Ite m Numbers Answer " 0" if yOur answer is different Sec-re 

■\dditxon and Subtraction of 
Wiiule .Jj-^bors 

n ipi icat*on of WhoU 

division of Whole Nurutfors 



3. Pro;jorties of Numbers 



'ie.^iru' o* Frictions and 
t ion i 1 lumbers 

Addition ani Sub'r^-tion 
Tra^t Lorjs 

IjI t iplicat ion and Division 
of Fr,^ T t)ons 



n . Meanin 1 of Dec una 1 5 

Addition ond Sub .r ACt ion of 
oec LMls 

^ul t ipl ic j moii and 6i v l sion 
of Dec: una 1 s 

1 ' . Pat toSi P i tes, and 
Pro port ion 3 

12 . Percentages 



Item 


Cor rec 




& Tl <5 UP K 
rltUnCL 


1 


c 


2 


d 


3 


* b 








c 


i» 




7 


c 


ft 


b 






10 


b 






12 


c 


1 * 


c 


14 


b 


1 -> 


u 


16 


d 


17 


b 


13 


b 


19 


d 


20 


c 


21 


e 


22 


c 


2 J 


b 






24 


d 




C 


2fi 


b 


27 




23 


d 




b 




c 


n 


b 




c 


33 


0 


!4 


<L* 


i j 






b 


37 


b 



1 3- ProDlo* ^olvin.j 

to^k^^m 1 ^^^ 3 

'To qut /oW total score, add toqether the number you <?ot correct for each of the types of items 
1 isted above) * 
Algebra Score 



9 

:RIC 



33 


a 


39 


d 


40 


d 


41 


b 


42 


b 


43 


c 


44 


b 


13 


b 



20 



CEW HATH ANXIETY DIAGNOSTIC CLINIC - 
INTERPRETATION OF MATH TEST SCORES 

There are two scores from the math testt Arithmetic, Total and Algebra Total . 
First, look at the Arithmetic Totalt 

— 15 the score Is 0-27 * you should take an Arithmetic course. 
"If the score is 28^37 > you should look at the Algebra Total. 

-jrlf the Algebra Total is 0^3, you should take Elementary Algebra. 
"If the Algebra Total is 4^6, you should take Intermediate Algebra. r 
"Jf 'the Algebra Total is 7^8 > you are off- the scale of the test and 

need to take an additional test. You are at the College Algebra 

or Calculus level. See Doug or Joan for this test. 

< 

COURSE LISTINGS 

Arithmetic: CEW Arithmetic and Elementary Algebra (do the arithmetic portion 
of this course). 

GO 1433 Basic Mathematics (do the arithmetic portion of this course). 

GC 1434 Math Skills Review (this is all arithmetic). 

Math 0005 Arithmetic for Adults. * ^ 

- Elementary Algebra: 

CEW Arithmetic and Elementary Algebra (do the algebra portion of this 
course). 

GC 1433 Basic Mathematics (do the algebra portion of this course). 

GC 1435 Elementary Algebra. 

Math 0006 Elementary Algebra. 

Intermediate Algebra: ' 
GC 1445 Intermediate Algebra. 

Math 0009 Intermediate Algebra. 

College Algebra: 

Math 1HI College Algebra, Analytic Geometry, 

StJdents wishing to enter the School of Management for the purpose of working on a 
business degree need to take Math 1111 College Algebra, Math WhT Short Calculus, and 
Math 1 131 Finite Math. 

Joan Claesgens Doug Robertson 

Continuing Education for Women General College 

200 Wesbrook Hall 106 Nicholson Hall 

77 Pleasant Street S.E, 2 1 6 Pillsbury Drive S«E« 

University of Minnesota University of Minnesota 

Minneapolis, MN 55*55 Minneapolis, MN 55*55 

373*97*3 373*4026 
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MDDULAR ART 
15 Mar 81 



A Modular Art , design is 3 visual representation of 3 particular 
arithmetic operation The sample given below* and illustrated on the 



red* white and blue puilt* is based on 
table* 



the following multiplication 



0 
1 



+ + — . 



0 



t 

■+■ 



The above multiplication table is converted to a modulo 4 table 
by subtracting a multiple of 4 from every number in the table larger 
than 3» For ewample* 

4 becomes 4-4 ~ C 
6 becomes A - 4 « 2 
9 becomes 9-4 - 5 t : and 5-4=1 



Changing to -modulo -4 insures that only the dibits 0*1*2 and 3 
will appear in the table* This type of arithmetic is used when 
telling tinte* If it is lltOO am now* in two hours it will be 1H00 + 
2 - 13.00. However* we do not say 13100* we subtract i2 from' the 
13:00 and say the time is 1!00 (this is called modulo 12 arithmetic). 

* 

The modulo 4 multiplication table looks like the following: 



0 
1 



0 


1 




2 


3 


0 


! 0 




0 


: o 


0 


: i 




2 


! 3 


0 


! 2 




0 


! 2 


0 


! 3 




2 


! 1 



Hextt each digit (0* 1*2*3) in th ( e table is represented by b 
different pattern &s follows! 




+—+— + 



I 
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MODULAR ART 
IS Mar 81 : 



These patterns are placed on a rectangular sarid to form the upper 
left hand one fourth of the total design* This basic Quarter is then 
reflected about xts right hand ed£e to stive- a rectangular pattern* and 
the rectangular pattern is then reflected about its bottom edsie to 
give the complete des i^n * 

Other designs can be made by f ol low! " a similar procedure? usin# 
different a r ithmet ic operations* modulos snd grid Patterns * 



* References on Modular ^rt 

Tc^rsgthf Sonia* "Usintf Mathematical Structured to Generate Artisitc 
Designs*" THE MATHEMATICS TEACHEh * Mayp 19*5(4* pp 393-398* 

Gudder* Stanley* A MATHEMATICAL JOURNEY* McGraw Hill Book Company * 
l?76t pp 107-111* 



Other References 
Bergamini* David* MATHEMATICS* Time-Life Books 1963 * 
Kogelman* Stan^e^j snd Joseph Warrefi* MINIi OUER MATH* McGraw Hill 



Book Company r 1978* 
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CEW Arithmetic & Elementary AJgebra 
Doug Robertson (INTCEW) 



Course * 
Section! 
Instructors! 
Of f.ice ! 
Office Phone! 
Office Hour*! 

Course Text ! 



CEU Arithmetic and EJ^MTientary Algebra 
Evening * Minneapolis Campus 
Mar en Mats on hnpr tfoug Robertson 
N367 Elliott mil 
373-4026 
To be snptiuneeri 




Classrooms ! 
Class times! 

Class Format! 



INIR^XlUCTORY MATHEMATICS* by McKeague (Wadsworth* 1981) 
or^ ^ 

ELEMENTARY ALGEBRA? bit McKeague* (Academic Press* sec- 
ond edition* 1981) * 

Texts are available in Williamson Hall Bookstore* 

S134 3 nd S135 Kolthoff Hall 
5!30 to BJOO pm* Wednesdays 



The class wi 11 be broken up into two partb * 
Algebra and Ari thmeti c Review * 



Elementary 



5!30-7!00 Lectures on algebra in S134 (students who 
do not want to attend the algebra lectures 
may study? take tests* or work with Maren 
in room S135> * 

7 ! 00-7 ! 05 Break (students switch rooms) * 

7! 05-8! 00 Lectures on arithmetic in S134 (students who 
do not want to attend the algebra lectures 
study* take bests* or work with Maren in room 
S135)# 



Introduction ! 

, The instructors assume that you want to learn mathematics and 
ttyat you are willing' to spend a significant amount of time and 
nidke a determined effort in order to accomplish this goal* The 
class time is to be used each evening for listening to leCturesr 
reading the textbook,* doing homework exercises* taking tests* and 
getting help from the instructors* In order to maximize your 
lea'rning you will hdvQ to spend a number of hours studying outside 
"of class (the more you study* the more you will learn) * 

Placement ! 

If you are not sure which part of the course you should work 
on* ask Doug or Maren for the Arithmetic Planning test* This is a 
test of your knowledge of basic mathematics and" can be used to 
determine which areas % of arithmetic and elementary algebra you 
need to work on* If you think you know where your weak points 
am* or if you took the test during the Diagnostic Clinic* you 
need not take the test * 
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CEW Arithmetic & Elementary " Algebra -2- COURSE OUTLINE 

Doug Robertson <INTCEW> - s 

Arithmetic * 

Those students who will study the arithmetic part of the 
course will use INTRODUCTORY MATHEMATICS* by McKeague, (Wadsuo^th* 
1981>* for 3 textbook* The arithmetic section'of the course is 
divided into the following five .areas** 

^ - i Number of 
Atllea Topic Chapters Pages Tests * 



I 


Whole numbers 


1-2 




2 


II . 


Fractions 


3-4 


83-148 


2 


Ill 


Decimals & ratios 


5-6 


149-208 


2 


IV 


Percents 


7 


209-246 


1 




Measurement and integers 


8-9 


247-314 


2 



Algebra* 

Those students who will study the algebra p#rt of the course 
will use ELEMENTARY ALGEBRA* by McKeague (Academic Press* second 
edition* 1981>* for a textbook* The algebra section of the course 
is divided into the following five areas* 

Number of 

Ares Topic Chapters Pages Tests 



I Integers* equations* 





and inequalities 


1-2 


1-82 


2 


II 


GraP-hin^f exponents t 










and Polynomials 


3-4 


83-172 


2 


III 


Factorings 


5 


173-202 


1 


IV 


Rat ionSl expressions 


6 


203-244 


1 


V 


Roots ^nd radicals 


7 


245-276. 


1 



Homework* 

Doing homework is essential if you are to succeed in .'the 
course* Homework problems will be assigned based on the particu- 
lar areas of the textbook which Hou study* These homework 
problems are to be worked out and the answers checked using the 
key in the back of your textbook* The homework is NOT to be 
handed in* It is suggested that you work out the problems an 
regular lined paper and not in .your textbook* If you tear up your 
textbook* or mark it excessively* it will be difficult for you to 
review for tests and the bookstore will not /buy it back* Make 
sure you save all your homework until the end of the semester so 
that you can study, from it for the chapter tests* 

Calculators* 

f 

You man use a calculator while doing your homework and while 
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CEW Arithmetic & Elementary Algebra 
Doud Robertson (IWTCEW) 

Attendance! 



1 * J 



COURSE OUTLINE 



Attending class is essential if you are to complete the work 
for which you are rest iste rati . I f you have to mis*; ci, ass * make 
sure that you work through the material at home*. ~* 



Tests ! 



Tes/ts for the course are optional and are given on an 
individual basis. When you are ready to take a particular te^t* 
ask for the one you want. Tests can be re-taken if you so desir©. 
You may use a calculator on, all tests* but ytfu should be aware 
that when you take "standardized* tests you are normally not 
allowed to use a' calculator? a calculator is a real time saver* 
but if yc>ij ore Planning to ( tak© tests for Job advancement* 6RE* 



etc.* you lull have 
a calculator* * 



to 'learn to do the problems without the aid fof 



Self-Pacing! 

Ihxs is a "&fel f-paced* course. This means that you may move 
through the material at a rate which you feel is best for you. I^f 
you finish the required material before the last evening of class* 
you may decide either to wait until next .semester to continue your 
study of mathematics or to continue study and l^arn more mathprna-- 
tics this semester* * v ■ 

If you would like to move through the material slower than 
the lectures* y 0 u may do so* one of the instructors wili_ be 
available for tutoring while the lectures are being £iven in the 
neKt room. fc * *~ 



Grades ! 



Since this is a n o/v~c red it course* no sfrsVfes are 3iven 
However? if grades weru assigned* they would be as follows! 



AU 


LOO 


- 96% 


MO 


95 


- 91 


e? 


90 


- 86 




83 


- 80 


C7 


79' 


- 76 



C6 
CS 
I}4 
D3 
N 



75 ~ 73 
72 - 70 
69 - 65 
64 - 60 
Under 60% 



Swllshus ! 



On the ne;:t pa lie is a listing of the course topics- and the 
approximate rSates on which they will he covered in lecture! ^ 
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CEU Arithmetic & Elementary Algebra -4- COURSE OUTLINE 

Dous Robertson (INTCEW) 

Week Sections ALGEBRA Topics (lectures jffe 5:30 - .7:00) 

1 1» 1-1*7 Signed numbers 

'2 2tl-2t4 Solving Actuations 

3 2* 5^2*7 Word problems and inequalities 

4 3*1-3*3 X-Y Graphs 

5 3*4-3*7 Systems of eauatigns 

6 4* 1-4 #3 Exponents 

7 4*4-4*7 Polynomials 

8 5* i-5*** Factoring 

* 

9 5*5-6*1 Word problems and factions 

10 6*3-6*7 Rational expressions (skip 6*2) 

11 7*1-7*3 Roots and. radicals 

12 7* 4-7-; 6 Radical equations 



Week Sections ARITHMETIC Topics (lectures are 7!05 - 7!30) 

1 1*1-1*2 Place value* commr assoc* prop of addition 

1 * 4- 1 * 6 Comm* assoc prop, o f mOl t * div* exponents 

2. ' 2*2t 2*5 Roundin^y distributive property 

2* 7-2*8 Order of operations* prime factoring 

3 3*1-3*6 Fractions 

4 4*1-4*5 Miued numbers 

5 5 ♦ 1-5*5 Decimals 

6 6* 1-6*3 Ratios* rates and unit tricing 

7 6* 4-6 * 5 Proport ions and word problems 

B 7*1-7*3 #efn of percent* conversions* equations 

V ' - A -7 *7 Percent word problems 

10 . More percent word problems 

* ■ " Length* perimeter and area 

Volume* weight and the Metric System 



